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AB Adeno-associated virus type 2 (AAV 

-2) is a vector that shows great promise for many gene therapy protocols 

due to its robust nature and wide tropism. The principle AAV-2 

receptors have been identified as heparan sulphate proteoglycan (HSPG) and 

basic fibroblast growth factor receptor (b-FGFR) . AAV-2 shows 

poor tropism to haematopoietic cells due in part to a lack of these 

receptors. In order to improve the affinity of AAV-2 for these 

tissues, we attempted to modify its tropism by targeting it to low density 

lipoprotein receptor (LDL-R) which is present on normal 

and leukaemic haematopoietic progenitor cells. LDL-R is a member of a 

class of molecules that carry ligands into cells after clustering into 

clathrin coated pits and has a very high binding affinity for, and a rapid 

internalisation of, its ligands. The identification of the optimised 

peptide sequence RHLRKLRKRLAR from one of the ligands of LDL-R, 

apolipoprotein E, has provided us with a model system to assess whether it 

is possible to modify the tropism of AAV-2. We have inserted 

oligonucleotides that encode the RHLRKLRKRLAR peptide into different 

regions of the VP1 gene. Using these mutated VP1 genes we have made seven 

different targeted recombinant AAV-2 viruses containing the cDNA 

for green fluorescent protein ( (GFP) (trAAV-GFP) ) some of whose titres are 

identical to that of normal recombinant AAV-2. The monocytic 

leukaemia cell line U937 is refractory to infection by normal recombinant 

AAV-GFP and expresses LDL-R. We have shown that the targeted 

viruses are able to deliver GFP DNA in a virion dependent manner to U937 

cells, enhancing the susceptibility of these cells by at least 4 orders of 

magnitude. These results suggest that by using LDL-R re-targeted virus it 

should be possible to transduce early haematopoietic progenitor cells. 
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AB The present invention refers to vectors derived form recombinant 

Adeno-associated virus (AW) which comprise at least one selected transgene 
between the sequences of the 5' and 3' inverted terminal repeats (ITRs) 
from AAV, and a DNA sequence encoding one or more AAV Rep protein, or a 
fragment or a derivative thereof, outside of the context of the AAV ITRs. 
These vectors have a larger packaging capacity and prior art vectors. The 
vectors according to the invention are useful in gene therapy. Thus, 



plasmid pITR (GFP-Neo) P5Rep was prepared and HeLa cells were transfected with 
it. This plasmid contains the GFP gene under control of the CMV early 
promoter and the neomycin resistance gene under control of the SV40 early 
promoter between the 3'- and 5'-ITRs and the Rep gene controlled by the P5 
and P19 promoters outside of the ITRs. The ITR-flanked expression 
construct was inserted into the HeLa cell genome in a Rep-dependent manner 
at the aavsl site. 
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AB Provided are methods for selectively expressing therapeutic mols., such as 
secretory proteins, antisense mols. and ribozymes, in the liver. The 
methods find use in treating hepatic diseases or conditions. The methods 
also find use in treating any disease or condition in which systemic 
administration of the therapeutic substance, for example, a secretory 
protein, is desired. The methods involve administering to a mammalian 
patient having a need for liver expression of a therapeutic mol. an AAV 
vector containing a therapeutically effective amount of the therapeutic mol. 
Also provided are novel vectors employable in these methods. Expts. 
revealed that, following i.v. injection of AAV vectors into mice, the AAV 
genomes were found predominantly in the liver. The heterologous genes 
carried by these vectors (chimeric cytomegalovirus promoter-lacZ or 
P-globin promoter-globin genes) were expressed in the liver. 
Cotransf ection of adenovirus 2-infected 293 cells with the AAV vectors and 
helper plasmid containing cap and rep genes resulted in production of 0.1-10% 
wild-type AAV. Replacement of the last 10 nucleotides of the ITR D 
sequence with unrelated nucleotides reduced this illegitimate 
recombination was reduced. Four recombinant AAV vectors (pD-5, pD-10, 
pD-15 and pD-20) with such modified ITR regions were prepared 
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AB The invention relates to the use of AAV vectors for the transfer of genes 
to the heart and vasculature. The vector preferably contains a gene 
encoding a protein which improves heart and vascular function during heart 
failure. In a specific embodiment, the vector is introduced into the 
heart and vasculature via a catheter, with the aid of fluoroscopy. The 
method and vectors for use therein provide for safe and stable gene 
expression of the transferred genes. 
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